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1. lntroduct  ion

‘1 ’0  date, ttlc, IIIost  I{:lial)lc  l)riIJlary  il](licator  for galaxies is  t}Ic Ccpllcid  pcrioci-

luIlli  Ilosity (l)IJ) Iclatio]l, llcI~c.c, tlI(: Cel)tl(:id  1)1, lelatioll  curIt’lItly  forIIIs tlIc l)asis for

1,11(: calil)ratioIl  of a wide  raII~c of sccoIIdary  dista[~c.c i]ldicat,ors, applic.al)lc  at gywater

distd)cm  tlIaJI  t,}Ic Ccl)l)cids  t,lIcIIIsclvcs. (;ival  the cri t ical  rolr oft]tc (kpllcid  distzuicc

scale, it, is tl]crefore iII)})ortallt  to II IC2MUIC1JIIC  distances to IIa3rby galaxies L[siIlgcoIIljJlt:tcly

iIldcl)cIldcllt  lJccll  Iliqucs  l)otl]  t,o dctcrIIlillc  ttlc  cxtc]Ilal crmr of tlIc Cc:pllcid  distaIlc.e  scale,

as well as to scaYcl I for lJotc11tli2d  syst,elllat,i~  e r ro r s . Moreover,  Cep})cid  ol)scrvatioIls  are

rc:sl, Iici,c(l 10 l)ol)ulatioI]  1 stars, fouIl(l <xclusivc]y  iIl l a t e  t y p e  ~,alaxies. AI] c~xc.cllcI1t

altmllative is 10 cIIIj)lc)jJ l,IIc t,il) of tl]c IC(l gialt  lJIii  IICII (’J’JLCI1)  Inctl]od.  AJ1 a t t r a c t i v e

fmlllrcof  tl)is IIIC1]IOC] is tl)at it is al)l)lical)l(it,o  all [Ilorl)}lological  Lyj)csof  galaxies as loI~g

as Illct, al pool  rc(l gialli, 1)0}) 11 stars we pr(’sc IIl.

‘]’]Ic first- iisccllt r(:(]-p;iwlt bIaIIC]I Illarks  LIIC COIC ]Ic]iul[l  fias]l of Iow-Illass  s t a r s .  ‘]’]Ic

low IIlass s t a r s  evo lve  aloIlg  tlIc  rcx{- giant l)lIasc up to t}Ic ‘1’llG}l, forIIlirlg a discoIlliIluitJ~

ill tlIc lulllillusit,y  fuI1c.tioIl. ‘1’llcorctically  llIcrc  is a strong  })asis for cxpccttiI]g suclI stars

t o  I)c good (Iistmlcc  ill(licat,ors: tllc  l)oloIJ)(:lric lu]])il)osiljy  at tl]e core llcliulll  f lash for

low. IJIMS stars of  tllc saIIIc:  Jrlcta]]ic.it,y  varies  l)y oIlly AJO.1  IIlag fo r  ml agc raJigc of ~ to 15

GyJ’  (for (: X~Jl\])l(’,  Scv ]l)CJ) and 1{.cIlziIli  198:3;  Figllr(’ 7 ) .

III l)aj)er  1 of Il)is series, l,CC c1 al. ( 1 993) devised a quaIltitativc  IIlctllod  of detecting

tile ‘1’1{(;11 bastxl usi])g 1- l)alld (Iata M)(I cllll}loyillg al cxlgc dclcclioI1  filicr.  ‘1’) Icy a p p l i e d

this  I]lctll)od  to several I,0G31 (l Jou])  galaxies, dcJIlol  Jstrat!i  Jlg tllc J’ol)llstllc’ss  of t!llc  l-bald

‘1’1/(  ;]] IIlctt)otl as a (Iista)cc  i~ldicalor  foI JI(sarl.)J/  rcsolvc(l [};alaxi(w. ‘1’liis  Jll(’fll[)(] Clll’relltly

al)l)lics over a raJIgc o f  l)leljallici  ties flolll 2.:? < [l’’c’/’II] < -0.7 (l(’x. 111 l’ap(’l  II> Madorc

& l“rct’(llllall  (  199[))  llli(l(’1  took  a IIUIIIl)(>I of (fJI1lpLlt(r  siJllulatioIls  aII(l  COIICIU(IC(I tlIat, tl)c

‘I’1{ (:1) 111(1110(1  (:dtl  I)(’ ~Isc~l to d(’riv(’ (Iistalltts,  kvitll a lJrccisioJl  ((JIIIl)aral)l(  10 l,lIL’ (.;cj)ll(’i(l
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dista.IIccs fOI- ga]axies  out, to at, ]cmst  3 Mpc. usij)g gIou  II& ])as(’d t c l c sc .op t s .  ]11 t]]is  paper,

wc app ly  tile ‘1’lLG1] II IetlIod  to Scxta~]s A as~d coIIIpa.rc tllc de r ived  distauc.e  witl] that

Illcasurd  frol]l Inu]ti  - wavclmgt,ll  Gpheicl olmrvations.

Scxtw]s A is a(lwarf  ir]cgLllarg  alaxy,l  )t~lic~vc:(l  lol~eloc.atcxl  IIcar tllecdgcof  lllc I,oc.al

(iro[ll).  It IIas ml ulIusual  o v e r a l l  slIapc,  appearing s q u a r e  ill a sl<y ])rojmtio]l,  l~otlI irl tlIe

ol)tic.al  and p o s s i b l y  i]) 111 (e.g.  lluclltmcier  r{ al. 1981). Altlloup)l)  i t  isolleof  tllcl)riglltest

i r r e g u l a r  g a l a x i e s  i]] tl}c Ijocal GIwup,  there }Ias kx:II  no agIcwITIcIIt,  OII the distwlcc  to

ScxtaIIs  A IllaiIlly  due to iIlcol)sistcmt pllotol]lctric  data lJctwe(:II l)IWV;OUS s tud ies .  LJsing  a.

])l]otograpllic,  survey, SaIIdagc  & CarlsoI]  (1 982:  ]Ie]caftcr S(.;82) discovered five Ccplleids

ill this d w a r f  galaxy  aIId I]lcasured  a cfistmcc IIlod\Ilus  of 25.8 II Iag, corresponding  to a

disklcc  of 1.45 Mpc. ]Iomsel,  Scl)olnIncr  8’. IJalliclsoll  (1  983:  l]crcafkr  1183)  ol)tai[lcd

(~C1) obscrvatiolls”  of SextaIls  A; tlicy  used tl]e orip,i Ilal GUIIII (;//1 f i l t e r s  wllic.li  w e r e

tra]lsforI]lcd  to tlIc  sta]]dard  JOIIIISOI1  systeIl]. ‘1’llis  s t udy  rcvcalml  a zero  poi]lt  difrercIlce

o f  as Illuc}l as 0.2 I1lag betwcml  SC%2 Md 1183. Sa)l(lage  k, carlsoIl ( 1  985: IIercaftcr  SCM)

Iatcr rccdil)rdd  their OWII pllotoIlldry  and found  a dista]lcc IIIodulus  of SextaIIs  A at 2 6 . 2

II Iag, c.t)lrc!s]]oIl(liIlg  to a loIIgcr distaIlce of 1.74 Mp(:. Walker (1 987; llcrcaftcl-  W87) tllcm

did a careful mlalysis  of 1183 aIId SC% photollletry  by coIllparillg  tlIc. SC85  data with ncw

olmrvatiolls  ol)taillcd  wi th  a CC]) usi I1g staudard  JOIIUSCHI  f i l ters .  I]c found  ttlat tllc  SCM

II IIlagIlitudcs  WCIC still Paint by 0.16 Inag.  lb.xxutly,  l)iotto,  Capaccioli  & l)ellegrilli  (1994;

Ilcrcaftm 1)94) stLldicd the (.kpheids  in ScxtaIIs  A wi~l  ill addit ion,  discovmxxl five additioIlal

(.kl~liei(l  c.all(lidattv+. ‘1’l}cy obt,aillcd  t,lIc cxtillctioll.  c~~rrcctcd tru(:  dist,zulcc  IIlodulus  of 25.71

:{ 0 .20 wllicll agrees wit]] tllc  origiI)al  SC82 s tudy .  III  suIllIIlary,  tlIc  dista)lc.c  to ScxtaIIs  A

is st, ill l)ciIi[\  dc’l)atcd.

I I I  tlIt. IIcxt sc{lioll,  w(! dis(.uss  tlI(: ol)sclvatioi)s  II Ia(lc for 111[ al)alysis  ])Ics(,II1((I ill (his

I)al)[!r, ‘1’llis  is follc)wc(l  by Sccticm 3 iIl wllic.11  W( coIIIl)are  ollr l)llotorllctry  wit]] p r e v i o u s l y

I



,r)

2. Obscrvations

WC observed ScxtaI1s A usiIig tlIc 5111 JlaJc ‘1’cl(scopc  at J’aloIIIaI OIJscrvatory  011 April

1 ,  1995. (Jsi  I1g tlIc ])ri]ll(:- foc[ls COSMJC caIIIcra  ~ti(ll  2048Z [~(~1), cov(irirlg,  9.7 arc,lllirl

011 a side,  wc obtlail]cx]  V aIId 1 e x p o s u r e s  of 300 aIl(l 600 s(’(:olIcls,  rcspcctivcly,  uILdcr

])lioto]]lctric.  col](litioIls. ‘1’}]c data wcIc dcbiascd  aII(l flat(iclded  usi])g  staIldard  IwduclioI\

111(:1 II()(!S.

]11 additio]l  to l,]Ic  ])alOIIIaJ  data,  wc aIIaJyzcd  /; aJId k’ (]a(a for a sIIIa]]cr rcgio]l

of ScxtMIs A ,  obtai IIcd at tlIc CaJIada  l’IaJIcc ITaw;[ii 3.6111  ‘l’(~l(:scol~c. iIl .laIIuary  1984.

l) AOl’110’l’  aJI(l Al,l,S’1’Alt  were  again LISC(I  for t]Ic l)lIotoIIl(,tIy  r(x]uctioI1. \/ [llagllitudcs

we’re (:alil)ratcd  l)y t,icillg iJ) tllc  l)llotoIllct,ry  t)f isolattd  I)riglll stills  to Lllc l)alolllal”  data.

11 dda W’cuc calibrated  usil)g  stms i(lcjlt,ific(l  iIl I)lc bri{~llt,  sl, ar l i s t  iI] S(;82;  l,] Icy WCJK:

tlIt:II  tIatisfor[llc(l  to lIIC W87)S systc]l]  as (Icscril)c(l lIclow.

3. Colnparison  w i t h  l)rcvious  Struclics
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Urlfoltullatcly,  tllcrc is IIo colll})arisoll  w i t h  tlIc  1)94 datasctj  silttc tllc  II}ag]litudcs  were  IIOt

tal)ulatcd  ill Lllcir  pa~)c:r. l’iwl)l  Ilcrc 0]1, wt: wil l  refer  to t}]c dai a ])rt’scl]tc!d  ill th is  pal)cr

as SMl~’.  111 ‘1’al)lc  1, wc g i v e  t,lie I)aloInar C,(.) SM1(; V] pllotolllt~try  for bright  stars frorrl

SC82’S l i s t .  ‘1’l]c colllparisol]  results  N-C sulIII1la,rizcd  ill ]“igurf> 1 dlId ‘1’al)le  2, III 1(’igure 1 ,

tllc  dif[cm)c. cs l)ctwccll  tll<> lllagl)itLldcs frol]l  otllm da,tascts  a]]d fro]]l SI141’’a1c  plotted  M

a fullctioll  of ,SMl~’  IIlagl}it,u(lc,  l]ositivc  JV corrcspo IIds to ,SM II) l)eilig failltcr.  A solid lille

ill Cacl] plot is ttlc  zero offset  lir]c; for tile  S(;82  c.ol]lparisoll, tl)is  lillcis(lrawll at 6P’= 0.3

Ill&g. A  (Iasl]c(l  lillc ]c])rcscI]ts  tile  l e a s t - s q u a m s  fit, for eaclI (ol]l])alisoll.  As ca,II I)c SCCII i]]

'l'al)l(: 2,tllc`  ])llc)lj()lllCtr  j~l)lcscr]tc(li  Jltl]is] JaJJcra g]ccslcIytvcll  }iiljlltllat[JfMT87aIl(l  1183;

tlIc zero  [mill(  dif~crc]lccs  l)ctwcm]  tlIcsc  dat,ascts M(> less tlIaJI  ( ) . 1  Il)ag. III ‘1’al)lc  2, tllc m!ro

I)oil]tj  o f l ’ se ll is  calculated with rc’spwt  to tllc dd,as(t  liste(l ill tlic  colu III]I. Wc Ilote llIat

i[) ‘1’al)lc 3 of 1 1 8 3 ,  tll(’y i(lc[ltify  tl]cir  star #/633  as tlIc S(~82 l)liq;lll  star #/13. \Vc l~clicvc

tllatl tllc star #/(;30 isalllol(:li  liclyca  ll(li(lat,c,  w i t h  alllap;l[i(Llcl(tllttt  lllatc.llcs(  lllatofSC82

I)c!tt,cr.  A l s o  iI] 1183, t,llc ]]la,gllitudc~of  t i le  brir;llt  star #/,!i$)  is siF,llifical)tly  di(lcru~t  frol]l

that I)resclltc(l  ill all of tllc  otlIcr s t u d i e s ;  this star  is I)ot ]>lott(>(l  i]] l:i~urc’  J.

We lIavc also  IIIaclc  coI~lp;irisoIls  of /1 IIlag[litudcs  frol]] S(;/32,  A87 iIII(l W87. Our

l)lIotoIIlctry  is cssmltially  oIl tlIc sanlesc.alc as  W87’s.  lrl l“igur(:  2, wc snow tllc  dif~crcxlc,c

lxtwccll  A87 alid S(.;82,  aIId bctwcc)l  W87  aIId SGS2 as a fuIlctioIl of SC82 IllagIlitudc.

Wc IIotc that tllc  zero j)oi]lt (lifferc]lcc  bctwccll WN7 aIId S(.~82  I)ri]]]arily  coIIlcs  froIIl i t s

dcpcll(lcllcc  011 color. l“igurc3  SIIOWS  tllc  diflclcllccl)et}ve(:ll  W8’/ al](l  SC82 1~ IIlagrlitudcs

as a fullc.lic)l]  of SC82! 11 1’ COIOI. Altllougl]  tlIc (Iisp(:]sioll  i s  large, bluer stars of

]). \ / ’ - -  0.3 lIavc a systc’[llatically  larger zero  pOillt ufrsct witli respect  tO r e d d e r  oIIcs.

‘1’11~’soli(l  lillc’](’l)lts(:llts  a l~’ut,  sq~larcs f i t  to tllccolor dcpt:])tltl)ce  relatiu]l;  wc atlopt  tl]is

fit la((srolI  tvllcll coIl)l)il)i]}p,all  (l)cd ata for t\Ic (lisl?il)cv(  lct(’IIl )i]]a tic)]] (Isil]g ilI( (~(~pl)ei(l

varial)l(’s.
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4. ],umilios l,y 1+’ul~ctio]l  and <~olor-Magl~ii,~lde  l)iagratn

lt) l~ig(lrc  4, tllc  l-batld  luI1lillosit,y  fullctioil  for ScxtaIIs  A is S} IO}VII. ‘1’llc’ 01)(:11 IIistogrmll

illc.lu(les all tllc  stars foulld  ill Scxtalls  A  wllilc tllf soli(]  IIist,f)p)lall)  o]l]j~ illcludes  tliosc

stars witl) I)liotolllctry  errors less tlIaJI  ().25 IIlag. ‘1’IIc CO1OI Illap)]lit(ldc  diagrall]  for all tllc

stars llla.tcllcxl  ill V aIId /  i s  SIIOWII  ill ]“igulc 5. W(. dct,cc( a l)!olllillcll(  I)luc plur]le  wllicll

is irldicative of a JcccIIt  star fOrlllatiO1l. II) tlIc Id super[;iall(  l)IaIlclI, tllcrc i s  a ratllcr

llotic~’al)lc  cIuIIII)  at \~ - I N 1.4 aIld 1 ~ 1 {).75. ‘1’llis  groul)  of s{ drs is llot associated witli

ally [particular  loc.atiol]  ill 01 a.rOLllld  tile ~illiiXy; tjllcy  are sprc’:t(l  OLI1 tl]rouglIoul  tllc  field.

1]1 gelIcral,  ]Jlloto]llctric  e r r o r s  arc very  IouglIly  correlat(’(1  \lill) tllc stellar I]]agIlitudc:

tl]ttt is, for

IX! plotkxl

with  SUCII

I_ail]ter  stars, tllc  errors arc laIgcI,  1 II a c olc)r-l]]a:l]iilli(l(”  di+gralll, error bars call

to illdicatc  l,l]c ullc.crtaillty  at a givcll  Illagllitu(]c  1(’l(LI. I ]OWC!VC1’, OIIC ])lOh]C?Ill

)Io(ls is t]la,t your cym  wc attracted to t,l Ic rcgio  Il k~i{lll la.lgcr awl bars, t ha t  i s ,

to tllc data t]]at ar(! s t a t i s t i c a l l y  ICSS sigllific.allt,.  ]ltLJ-c, vv(: I)rcs(>]li  I)lo(,s

a t.ollll)illatlic)]l  of grcy  - scale prcsclltatioll  aII(l slllootllillg.  l)lots  of ttlis

pul)lisllcd  ])rcviously  for t,l]c galaxy N481  by MW1OI( c /  al. (  199:1). 11’oJ

wllic}l  ill a sense arc

Ild,ll K! 112LW hell

CZ3C11 ll)agllitude  ill

tll(:  (; Ml), ] ( )  poillt,s  are rzulcloJnly  geIlcrat,wl follo~vi]lg  a. (;aussiall  (Iistril)utio]l  of variaIlcc

that  equals c’rror ill color  i]] x- axis dircctiol)  2MId  llli~gl]itudc ~’rrol ill y. ‘1’llis  J]mMls tl]at for

llla~,llilu(i(w  with large ]Jl)otolllctric  errors, 10 IMldOIII poi[lts aI(I distributed over a larger

rcgiolll  IIlakillg  tl]cl]l less prolllillcllt. Applyillg  this  tcclll]iqu(  to all of tlIc stars ill our

(;M1),  wc ol)taill  a ‘slllootllcxi’ diagralll  sl)o~v])  ill l’igLlre 6. III c(,llll)arisoll  to ]Jigurc  5, t]lc

I(!(I gia.l]t  l)raIIclI  at tl)c  fidillt  cvld appears  HLorc SII](’MCC1. IIu( Il)ost sigllific.alltly,  tile  blue

all(l  1(’(1 s~lp(’rp;ii~llt I)rwlcllcs  l)VCOIIIC I1lLIcII II IOI(’ pr<)ll]iIlc]lt.

~ ‘J’lIcI Cephcid l)istancc



III tlIcir  ]lllc~tc)~liil)llic  s(Irvc’y, S(;82  discovcrd  five Ccp]lci(]s whose p e r i o d s  IaIIgcd

froI]) ],() u]) to ~[) (]ii~S. l,atmr, 1’94  iiIIIIOUIICd  tlIr d i s c o v e r y  of f ive II1OIC  (kp]leids  iIl

S(:xtarIs A; tlIIcc of t,l]c]]l  ]lavc ve ry  snort  I)erio(]s  (If arouJ]d 3 lcJ 4  days.  1]) our  l’idol]lar

\/ ~11(] ] ~]ata,,  WC ~ccc)vcl  ~]] ji~c of L])c ~(~~2 (jcl)]lcids iUId t]Ic l)rig])tcr  t,]Ircw of t~lc ])94

(kplicid  cw]didatcs.  1+’OUI of tllc  SC82 Ccplicids  w e r e  idclltificd  ill tllc  CII’ll’ll  data  as WC]].

IJurt])cr]]lorc,  we idclltificxl  tllcsc Ccplleids  ill tlIc tal)lcs  of previously  pub]is]lcxl  plloi,o]]lct,ry

ill A87, 1183 aIId W87. AI I offset  of - 0.7 IIIag was aj)plicd  to tlIc 1 1 8 3  1 IIlagl]i(,udcs. II]

‘1’al)lc  3, all tllc  I)cwly colllpiled  IIV1 data for (.~cpllcids i]] Scxtii IIs A arc ]iskxl.  ‘1’l)c 1 ’ 9 4

Cej)llc:id  Illagl)itu(]cs  ]Iavc hc(’11 pucviously tal)ulat(d  aIid arc IIOL iIlc]udd.  ‘1’]lc Ccp]lcid

(Idtja arc plOtLcd  ill l“ig(lr(’ 7, ‘1’] I(>sc figulcs I(:])I(WCIIL  IiiII(loIII-p  l12isc 1’1, rclatio]ls;  110 pllasc

colrcc Lions or avt’rtigill~,  was al)])lid.

‘l’]lcal)sol~lt,c:c,alilJlat,i(~llsa(lo}~t,c(l  fc)Itl)cl  )l,lclati()]lsal  ((x])  rcssc{lasfollo\  vs(Ma[lore

&lJrcdlnall  1991):

A’/’})  = 2.43( :io.14)(lc)gl’- 1.()())- 3.:)(l(:i  o.()(i)[”io.36] (1)

jlf~,  : - 2.76(: I o.ll)(logf ’ - 1.00) -- 4.16(:1 0.0/))[4  0.27] (2)

i14\{ ~ 2.94( +o.09)(k)g  1’- 1.00) -- 4.52(:I ().04) [”{ 0.22] (3)

/14) ~ - 3.06(  :lo.07)(lc)g/’  - 1 .00-  4.87( :10.(13 )[:1”0.18] (4)

l“ixil)g  t})c s l o p e s  to tllosc  givcll i]] t,l)(: above  cquatiolls, tllc  zero poillt  for cdl 1’1,

rclatioll  ill IJigurc  7 , m)d t]]us t]]c apparu]t  distal lc.c I1lCN]UIUS for cdl wavc]algt,]],  was

dctjcrIllillcd  by ]Ilinil]lifiillg  tllc nns f luctuat ion. ‘1’0 avoid  l)ias d~lc:toobsc:r\’atic)llal  sclcc.tion

(: fikxts  a]](l t,]lc  ])ossil)l~:  ill[lucllcc  of ovcItoII(.) p u l s a t o r s , wc usc  oIIly tlIosc  (.kpl)cids  wit]]

pcrio(ls loIIgcr LIIiiII  10 days. ‘]’]Ic v~rial)lc \/24 (]’ .  1 0 . 1 7 9 1  (lays) ill tllcS(;8’2  list  is also

ollli(,l,u], sillcc its posit, io]l 011 Ll}c  ])], rcla(, iol] (l(~\~iiiL~s si~,tli(i(alllly  frolll  Ll]c ]I]cw] rclaLioll,

l)y ;il)l)loxilllatclj/  1.() ]IlaK. Ilcllcc }Vc iil’(’  1(’f( with six C(pllci(lh, four frolll S(;S2 and two
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(101]1  1)94. ‘1’llc adol)l,cd solutiol)  for cacl] wa.velcl][l,l,tl  i s  s(]])crl)ost’fl  011 tl)c data. ‘1’llc

dist,allcc  Illo(luli for 11, h’, f{ arid 1  arc rcspcctivc]y  26.06 :1 [1.07, 26.10 :1 ( ) . 0 8 ,  25.92 +

0 . 1 3  al)(l  25.95 :{ 0.08 Illag. l)ottcd li]les above aIId below 11]( soli(l-lirlc  solutions iILdicatc

lIIC :4 ‘Lo- iIltri]]sic  widtli  ill tllc calil)ratillg I,MC  Ccl)l}cid  Sa.IIll)l  V. Altl)oug}]  fcw poi)lts  do

l i e  outlsidc  tllc :1 20 I)oulldarics,  wc rclnil]d  i}]c ma{lcrs  tl]at l}i(xc  arc ral]doII]  p]lase  and

lIC)t plldsc avcra.gc(]  II)agl)i  tudes.

S(%2  ol~tai]lcd a II distance  IIIodulus  of 25.8 Illag. W(, corlvcrl,ed  tllcir lllagliit,udcs  to

\4~8’7’s systclll  assulllillg  ( h a t  Ccpllcid  varial~lcs liavt:  a ]lleal]  color  of (11 V) N ( ) . 7  illag

(Mtitlorc  1985)  al,d  frol,) l~igurc 3 , Wc adopt  aIl avcrtlgc ofrsct or -{ ().1 3 Illag for SC82 1) data

poillts,  ill tile  sel]sc lllat t,llc SC82  data w e r e  origillally  II]casur(d  (00 I)rig}lt,  h4i11irllizi11g  tllc

disl)(:rsiull and  usil]g t]tc S1O]}C given  ill tl)c l,MC  1}1, rclatioll  ahovc, wc ol)t,aill tllc best-fit

distallt:c  Il]odulus  of 2fJ.52 :1 0 . 1 2  lllag  for tllc ]Ilodilicd  SCH2 (Iata. ‘1’llis mti]]]atc  is allllost

0.4 ll]ag sIllallcr  tllwl  tllc 11 distmlcc  IIIodulus  wc ol)taiIl fIOIII (;(;1)  d a t a  iIldcpcI~clelltly

calil)rdtcd and 011 W87’s systc!IIl, W C  IIavc I1O cxplt~lkatioll  at this }mil}t as to wily tllc

Illodificd  ,SC82 csti]llatjc  is sig]lific”a]ltly  10WCI t,l IaIl OIL I value.

lbllowillg  lIIC ])roc.cdurc outIillcd  ill ]norc  detai l  by .Madorc  a]]d l’IdIIIa  II (1 !391  ), a

rcddcI]i]lg  law (Cardcl]i  (/ u1. 1989) was fitted to our I]lulti-  YYavclcIIgtl  I I)VIU appa,mit,

distwlcc  IIloduli  at]d e x t r a p o l a t e d  to A- 1 =-0 to dct,trlllil~c  tllc  Lruc dist,  al)c.c ]]~odulus  for

Sc.xtalls A. Usi Ilg t,l~osc  Ck~pl~c ids witl] periods loIIg{JI.  t,l Ia,Il 10 tla)~s, wc ol)t,aiIl  tllc  distallcc

Illo(lulus  to ScxtaI]s  A of 25.85  4 0.15 IIIag. ‘1’IIc [lc:t(rlllillatioIl  of tllc  true IIlodulus  requires

filldillg tfllc  I]]i]liI]]u]]l  ,y z solut,  io)l ill t]lc bival iat,c  CX1 illctlioli/lllo(lIllLls  ])la[]c. ‘1’]lus  tllc e r r o r

iIl ttlc  true Illodulus  is fullctiollally dcpcndmlt  0]] llIr cxti]]c(lio[l  error. ‘1’llis  i s  i l l u s t r a t e d

‘) wllit:t]  SIIOWS l,IIc ~iIl l“igurc  . z COIItlOUrS of lIIC adopted  solutio]l. ‘1’lIc dark solid Ii]lc

(wrrcs[joll(ls  10 (11(’ 10 CII’01  ellipse. \Vc Ilotc tlla{ i[l I’igurL  8, H straig]kt  lillc o f  Y,cro slope

fit (i.e. II{) Cxtillctjio!l)  at (llIC  distkulc(:  II\odul[ls  o f  a’ lli~ll  as 26,02  IIIap;  (l(ws also  fit llIc
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<Iata witllill  tl~c error bars. A s  OIMCIWX1 iI) l’igure  9, this soluli<)r] is witllill  lt]c corrcldcd

la Crror con tour  of tl]c so]ul,ioll. (.k)l]vcrscl~, a so]ul  ioll  witlll  //0 C-J 25.7 Ml(i l{;(/l \/) - ().1

]IIag also is also  c.ollsistcllt  wit]]  tllcsc!  data.

6. ‘1’1{,(;11  l)istanc.e

1(’LWI]L  ]}rmious  WOII{ (Mould k, Kristiall  1986;  I, Lx, I’remlllla]]  &  Madorc  19{)3; Ma(lorc

& l{’rc(!d]llan  ]{)95) wcexpcct  h detect  stars ac]licvillg  t]lc peak  ]ulIlillosily  alol]g i]le

first ascc)]t,  rcd-gia,llt  l)raJIc]I al, MI absolute l-l)aII(l IIkagJlit\ltl(:of  4 . 0 : 1  0.1 ]lkag. 1]1 lI]c

Wavclcllgtll rmlgc  dclillcd  ljy t]]c ]-lmrld  fi](,  cl (~80(J0  A),  tlIc al)solut,c IIlagllit,  udc (but, JIot

tll(’cwlol)  oftllcrl’]{,~]l  rca,c]lcs  JllillilIILIJll  (lisl}(:rsioJl  iJl lmt,l~  agi’aJld  II)el,a,llicity  (c.q.,  l,cc,

]$l’C!(dIlliIll& h~a(]()]l!  ]{)9;]; ])~COSt~&  A]J]]a J](lIofl’l{  )90;  (;l’(’(:J1, ])(:lnarq  Lw& ]{iI)g 1 { ) 8 7 ) .

‘1’11(’ l-band IIlaglli(,ll(lc  of t!llc  ‘I)lwll tllc!lcfol’c  provi(ies astal)lc  and ]UJIli JIOUS l)opulatioIl

1 1  cxtIagalactjic(  list,  allc(:iJl dicatoIcCjua] iIl l) Iigllt.I)c;.s  toa6 -(lay l}opulatioll  1 (.kpl]ci(l,  but

fidl’ 11101(’ II LllllCI’OLIS,  ~ll(]  -dSO pl’CSC1lt ili ga]aXicSOf  CVCIY  ]] Ubl)lCtJ’])C.

‘]’hUS,  WIICJ’CVC12L.11  old ]W])U]diO1) 0fSt21J’S  iSJYXW]Vd (]\M(](”S ‘I’Cd S]lWt’  iI1 il’J’C~LJ]WS,

tlIcbulgcIs aJId IIalos  of s]lirals,  mld ill tlic  l)laill  ljo(lics cjfclli]  lti(als),t  lierl’l~.(;ll  Illetllod

of distaIlc.c  (lc.tcrllliIla.tiO1i  caJl l)e app l i ed . ‘1’}lc Iilaill  source  of coIlfusioll ill dclcctillg  t}]c

‘1’J{.(JII  (alid  (Iilutiol] of t,llc discol]l,illuityof  (Iilc I{GII lulnillosity  ful]ctioll)  caJl r e s u l t  ifa

~)ol)ulatioIl  ofluI)~illous  asyll]pl,ot,ic  gia,llt l)raJIclI stars is also ])J(’scIIt iIl tllc g a l a x y .  ‘1’llis

Cfl’cct  is a slllall added  SOLII”C.C of l]oisc ill ])uM:  ]’op 11 sysk:JIIs, I)llt  IJla,~  hC d. SU])St,aIl(,iid
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WC first, cullsi(lt’r {lie  t:litirc  pl]oto]l]ctjic  l-ba)l(l data sel, covcril]g9.7  hy 9 . 7  arcl]lill,

CCII(KI’C(]  011  Scxt, aJIs A. ‘1’]]c  }l]wtml]ctry  folll]a.]]y  QXt(Yl(]S  to ) ~ 26 Illag; }Iowcvm, ill

llir fliffcrclltial  lull) il~osity  furlctioll  SIIOWJ] ill l~igure 4 , scvcrc  ill(wlIlpletcIlcss  occurs  al,

1  22 Illag, at wl}icl} ])oilit  11](: cou]lts  al)ruptly  turl) ovcl  w]d blmld i[lt,o  tl]c Iloisc at

faiilt<:r  lllagllitudcs.  l:ror]l  this poilll  0]], we illc.ludc  ill our analysis Only tllosc  s t a r s  will]

])llotojlict,ric  errors less tJllall  0.25 I]lag.

ol~c approac.1) to cxtractillp, tlIe appropr ia t e  stellar population]  frolll tllc  }vliolc sarllplc  is

to select Illlosc  stars wit!]]  P’ - I (’0101’ larger tllall a u’] taiIl \viluo. A]]ot]lcr  cfrcctivc {cclilliquc

is to usc tl]c s]mtial  illforlllatioll. W(, call easily  l)cgill to illcrcasc  tllc  sify]al-to  lloisc ratio

OJI lll(:asurill~  lIIC ‘I’1{( 111 discoll(illuity  I)J1 focusing  our attc’lltio]l 011 rcgiolls  that arc (1

~~7ioIj cxl)ccttxl  to I)c (loIIliJlat(*d  I)y tt)is old [)opulal ioI1. Accordi[lgly  wc subdivided tllc

data set illto ~l)rcc rcgiolls:  (1 ) a circular  regio]l 2.4 ii.rallill ill radius  Cmlted 011 tllc  lllai]l

lmdy  o f  SCxtaIIs A  cIic.ol~lpassil~Fl  all of t,ltc act,ivc star forl)liIlg lcP;ioI)s.  ‘j’]lis  rcgioll also

illclu(lcvs  tllc  I)ig;ll-  s[llfacc-l)ligllt,l)css  l)ort,ioIl  of tllc ~,il,ldXJ1, wllcre  c r o w d i n g ,  col)fusiol] and

illc.ollll)lctf(:l]css  will be II]ost scvcrc. ( 2 )  AI) allllular lcgioIl also  cc~ltcrd  011 tllc  galaxy Lu(,

exttclldillg  frolll 2.4 arlllill  to 4.’7 arcl]lill, dcsigllcx] to lllaxil]lizc  tllc  ]Ialo I’opulatioll  11 (d

sllcct)  colltril)lltioll , a.JId  (3) t)l IC rcIIlai  I]dcr of tllc fralllc  out to 4.7 arc.IIli I1 fIOIII tllc  galaxy

ccJItcr  to (,]Ic ~T]4; c.or Iler of t}lc (;(31). ‘] ’his o u t e r  fIcl[~ ]ikcly stil] collt,ail]s a fcw ext~cIl~c

lIdO l~lcllllms  of Scxtalls  A; IIowvvcr,  for tllc: ])ur])os(s  of discussioIl  this rcgioIl is ]Icrcaft,cr

cllarac.tcrizcxl as ‘tlIc  licld’.
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a[ld ‘(icld’  w i l l  II I(JIX: lik(!ly rcacll  t,hc (Faillter)  pllotoll  noise lilllit. ltvcll locally wit,llill  tllc

IJ]aill l)ody  of tile  galaxy, rcgio]ls  of active  star for]l)atiorl  w i l l  I)e IIlorc c.ollfused  MI(I lIavc a

brigllkr  II]agI)itudc  lilllit tlla]l ot]ler regiolls  of ]owe] ac t iv i ty .

Ill a p r e v i o u s  applicatio]l  of OIIC ‘J’lKIIl clista.11(  e lllctllod, lxw C( al, (1993) used

Ilistograll]s  to cxalllillc  tlic lul)lillosity  fullctio]l  MICI 10 detcrlllillc  tllc  positiol]  of  tllc  ‘1’1{.(;11.

A disadva.]ltagc  of l}istogrmls, lIowcver,  is that atl)l)iguitim  a r i se  (luc to tllc  fac~ ll]at tllc

solutioll  dcpc])ds  hot]] oJl tl)c Li]ll)illg  w i d t h  and on t,hc startil~g  ])oillt  of t}lc Ilistogralll.  III

order to lllillilllizc  this artificial dcpm]dcmcc,  ill this paper wc 1)1(’sc:llt  a lllodificd  lIlct,}Iod

for the ‘1’1{.(-;11  (letjc:lllliIlatioll. ‘1’}lc lmsic idea is to c]np]oy  a (Jaussiall-  s]lloot}lcd lurlliliosity

fullc.tiol].  ‘1’l]c details  arc prcsclltcd  ill tllc Ap})cjldix.  l~igurcs 1 la (,lIIouglI c. SIIOW  tlIc r e s u l t s

for t,llc Scxtw]s  A rcgiolls  studied: IIla.ill I)ody, l}alo  and  f i e ld .  \41e SIIOW tl]c lulllillosity

fllrJctioll  for  cacli rcgio]l; 1)C1OW tll(!sc  the ml~;c dctectio]l r e s u l t s  arc sl)ow]l.  ‘1’lIc  l’icld

salll])lc is very s])a.rsc al)d tllc  edge dctcctioll  solutio[l  snows IIc)l,llillg  other tllall just,  lloisc.

ltxal~li[ling  tllc  b o d y  aIId  ]Ialo sulMaJIIples, {lie  filtclc!d  fLlnctiol]  Iwaks at 1 = 21.64 aJId

21.79 IIlag rcspcclive]y. l“ro]ll tllcir colllputcr  sinlulatiolls, h~adO1’~&! ](’rKdlllaJl  (]gg~)

qllalltitativ(!  ]yc!x])]orc!(] t]]ecf[ccts ofcl’owclillgalld  t]]cs]lif(L  )ft]}(hl  Jc)siLic)ll of tllcr]’]{(~]]  h

brighter lllagllitudcs. ‘1’his  is illdccd  what wc ol)servc  for Scxtalls  A; tl]c! lnagJlitu(]c  of tllc

‘1’1/.(;1)  of tllc!  body szullplc  is l)rigllter  by 0.15 Illag. lJ1 bOttl  ]Ido Wld bdj’  S?iJIll)]C!S,  WC’

olwrvc  a lloticcablc  l~ulllp il) 111(’ filtmwd  fullctioll, at lnagllitud(  al)outl  0.25 Iilag hriglltcr

tllall lllatl of  tllc!  ‘1’l/Gll.  ‘1’l]c c.c)lrc:sl)ollClillg  feat, ure  is secll ill lI]c lU]l)il]ositfy  function as a

IIUIII])  at 1 - 21 .6; it is duc to tllc  AGII  populat,ioll  II]c]ltiollcd  a])ovc, a]ld adds ex t ra  ]Ioisc

(7/1 A l ) ,  ~ 1,]{{;/) M,,,, {<;},.

11’1/j[j/,  11(~] \vllicll i s  dcllc’II(lcIIi

a n d  I,(Y’ (’/ (//, ( 1993),  \vc’ IIdv(’
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A!){()),  ~ - 0.19[}’’(:  /11] - - 3 , 8 1  a]]d IIC”, : 0.881  -  {1.243(V I)I}K;}I.  ‘1’liis  calibrat,iwl  i s

b a s e d  oIi a rcla.tiv]l bctwccII  I)lctal]icity w)(I rl)aglliiudt:  for ill{ IJyrac stars of tile for]]]

M\{(lUi)  - 0.17[14’c/11]  -I ( ) . 8 2 .  ‘1’hc Illctdlicit,y is e>prcsscd  i]) lcrIJ]s of (V -- 1) color  as

[/’’,:/1)]  - - 1 2 . 6 5  -/ 12.6(V  -- /)_~,5 -- 33(V - 1)?.:(,5, Wl,clc (\” - 1). M is l]lcasud at

tlit:  akluk 1 IIlagllitudcof  --3.5. III ode] 10 dctcilllillc  14[,7N-;}I  accuuatcly, wc IICd to

itc.rativcly  calculate the d i s t a n c e  H)odulus  and  the Illctallic.illy  ulitji] tl]cy  collvcrgc.  I~or our

ScxtAIIs A  data, tl]c pl]ot,ollldryis  reasollalile,c  rrc)}src  aclliI}p,al~  l~roxill~atc:lyO.l  IIIagat

]  : ~’i?.~ llld~. ‘1’lle lllost  ullcertaill  paralllctcrof  collrsc’  i s  tfllc  [Ilctdlic.ity.  IIowcvcr, as Ijcc

c1 al. (1993) rc})ort,  A41,7,1tc;fj  cllalgcs v e r y  l i t t l e  M l,ltc Illctdlicity  varies.  I~urtllerlrlorc,

at 0./) IIlagllitudc  below  (Ilic ‘1’liGll (roughly  corrcsl)olldil}p, to A4] :- -  3.5),  tl]c  (V - - -  1)

color (llallgcs  very  l i t t le  m a fur]ctioll  of 1 l~lagllitu(le. l“or this r(wsoll,  i~lstd  of explicitly

talc .ulat i l lg tllc  IIlcl,allic.ii,y  for Scxta)s  A, wc ac]opt lIIC (\’ 1)-:+.~  (’ololof  1,3.

Al)issucwcllcd  t,oaclclrcss  llcrc~is  tlicrcIlcicllil  iP, corlectic)Il. l’rol Il tl]e Illulti- wavclcIlgtlI

Ccl)lleid  Obscrvatiol)s, wc dctcrl]li]lcd  ill Scclioll  5 aIl extiIlctioll  of 1~()]--  V )  : 0.05 +0.05.

‘1’llis value,  IIowcvcr,  i s  de r ived  for tllc’l]laill  ldy o[ttlc  galaxy that  is do]~li]}ald  by the

l’cyulaticm  1 stars, l“or tllc l}ol)ulatioll  11 rcxl giatlt  l)rmlcli  foull(l  ill tllc  lialo,  wcIIcccl  to

[Il&’ aIl cstilllatc:  of rcddming. ‘J’l)e  11 bald Galac t i c  c.xtil]ctioll  ill t})c direction  of ScxtarIs

A is  AB =- 0.06 ]]lag (Ilurstcin  & Ilciles 1984). lJsillp,  prcscriptiotls  of Cardclli d al. ( 1 9 8 9 ) ,

we ol)taill  t}lc G a l a c t i c  cxtinctioll  il] 1 of Al J 0.46,4}] ~ 0 .03  lllhg, w])icl) will I)c used as

tllc lower Ii[llit for tlIe cxtil]c.tion  of  tllc  Scxt,aIls A rfd  giaI]ts.  l~or tlIc ul~p(:r  ]illlit,  wc u s c

~~(~~ V): 0 . 1 0 +  0.10 f*O1ll tllC  Ccpt]cid  rcsu]ts,  wl,icl]  tra,*lslat,Ls  il,to  tl)c cxt,i*\c.ti~~~  V~,~UC

of A l  0 . 1 0 .  ‘1’l]us,  wc adopt  t)lc 1- bmld  cxiillctiol]  of 0 . 0 6  :1 0.06 Jilag.

ol)s(’rvi]lp;  l“igurc 1 1 1 )  aIld  a,pjJlyillg  tlt( cx(fillc[ioll  i,o lJII(,  ‘I’1/  (:11, wc ol)taill

/}}{(;/;  21 . ’ [ 3  :{ ()!09 IIlag. ‘1’IIc al)soluqt,c  ]Iiqylitudf  of t}l(’ ‘1’11(.~  II clIaIIgcs very little M a

furlctiol] o f  color”  (V -  )). Al)l)]yitlg  tIIC cxtillctio]~ c<)~rc’ctiolls,  YV{L ol)tail]  (\~ ]) : 1.27



Illtig  N)(I  A’11,,/){(;}j  : - 4.01 :{ 0.10 I)lag’. ‘1’lic distallcc  Inodulus  is tlIerdorc  25.74 :{ 0 .13

IIlag, c.c)]lcs])o]]cli]lg  to tl)c distallcc  of 1 . 4 1  Mpc. ‘1’his  value  aguccs  very  well with  tltat

derived  frOIII tlIc Ccpllt:i(l  ol)sclvatio]]s,  25.8!)  4 0 . 1  f} IIIag.

7. Conclusion

~Te lIavc  prcsw]td  tlIc luI]liI1osity  functioI]  aIl(l color lI]aguitudc  diagralIls  for 4486

st, ars  ill Sc!x{,a]ls  A ,  a dwarf iprcgular  ga]a.xy Ilcar h) t]lc! bou IIda! ics of t])c ],oca] Group,

l)axxl 011 VI ])lIotoIIIctIy. S i x  Cc>j)llcid  vdrial)lcs, w i t h  pmiods lallgillg  fmlll  15 days up

to  25 days, were  idcnltificd  ill our obscrvatiol)s. Co]llbilling  data frolll S032,  A(I7, 1183 ,

W87 and 1)94, wc dctcrlllillcd  lIIC a])paralt distwlcx lllodulus  for cacll wavclcjlgt}l,  llVltl.

l“ittiIlg a rcxldu)i]lgj law we ol)tai I] tlIc true (lista Ilce Illodulus of 25.85 lIlag.

LYc IIave  also  illdcpclldclltly  dctcII]]iIle(l  tlic distmlce  to Sexh]s  A  by IIlm.suriI]g  tllc

position  of tllc tip of tllc red  giwlt,  braIIclI. l’;l)lploJrillg  a colltillous  lulllillosity  fuIlctioll

WIC] ap])]yillg  WI e d g e -  dclx:ctioli  filter  as described  ill t]Ie A])pmldix,  w e  derived a distal  Lc.e

Illodulus  of 25.74 + 0.13 Illag,  wllic.11 agrees  cxtIwII](’ly  well  wit]] that  deterII1irLed  frolll tllc

Ccphcids. ‘1’llesc  rc!sults furtllcr  collfirlll  tile  acc.ura(y  of tllc  ‘1’lt(.;ll  llletllod  as a clistallcc

illdic.at,or.

8. A c k n o w l e d g m e n t s

‘1’llis  work was fulldcd  ill part, by gra]lt  4’**+ t o  1]1’M w](1 I)y NS1’ grald,s  AS’I’-87-I  3889

a]ld AS’I’-9I-I64W  to WI,lJ. I]](’M is supl)olted  ill I)art by  tllc  NASA/ ll)AC l~}xtragalactic

l)alalmsc  (N1’~1))  a]ld tllr .Ict ]]ropulsioll  IJdmratol  y ,  Caltccll. ‘1’l]is rcsearc.li  ltas )IIadc

u s c  of tllc  NASA/ ll}A(~ Itxtragalactic  l)atal)a,sc  (Nltl))  wllic.11 i s  ol)cra,t,c({  l)y tllc  ,lct

l)rol)lllsioll  l,al)oratory,  Caltcc]], ull(lel  col]t iact tvit 11 lIIC Natiollal Acrollautics  wid S]Jacc



Atlllli]listratioll.  It is a pleasure to

(~a]Ia(la-lJraltCC-l  Iawaii  telescope for
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tllalik  t]lc  Std[S  of ]’dOIIldl’  ()}) SC1’\~ilhNy  Wld  t]I(’

A .  Q u a n t i t a t i v e

l]] t]lis A])]mldix,  wc prcscJl(,

IJcl, crminatiol! o f  the  ‘~’l{Gll  p o s i t i o n

for tl]c p o s i t i o n  of tile  ‘1’1{.GII. It is all u])datcd  vc15i011 of tllc  IIistogra!ll  IIlctllod  ])rcscIItc(l

ill l,CCI c1 cl. ( 1  993).  IIlstead of IIisl,ograllls, ~vc cxp] css tllc  1- I)a]ld  l\l Illi I\osit.y  ful)ctiol)  I)y a

col]tinuous  prol)al)ilil,y  distril)(ltioll  fl]llctiol] a]ld o])cratc 0]] tlla( as follo}vs.

IJirst  tllc  luI)]i Ilosity  fuIlctioIl,  q+(?ll),  i s  deterlllirlcd  hy rcj}lac.irlg  tlIc discretely

(listril~ut,cd  Stlcllar  ll]a~llitudcs  l)y  tll(’ir  corIt’slJoIldiTlg  (laussiwls, fol lowing tllc cxprcssiuIl:

( A l )

111 this collti I]uous Versiol],

sta(,  isl, ic.a.l l)lol)crtics  of tllc

E(m) = 0(/ + 0-,,,) -  0(1 - ti,,,). (A2)

‘Llllc suppor t  for t]lc kc’] Ilcl ‘ ) is (Icfill (’d by t,llc! Ill C?iJl local

(lata,  wljcrc  {IIv varial)lc  tiT,L  i s lltc )r~ c(1?1 I)l]otolll(’tlic  crlor for

all siars witl] l]lap,llilj(l(lc~  l}(:twrc(’]1 ?ll 0.05 tllld ?r/ -1 0.05.

‘1’tlc  a,l)o\/(,  Jll(>l,llo(],  IIOWCVCI,  0\cJ311100(,lIcs  tl)e {{isi,ril)ut,  ioJ] fllJ)(tioll,  It a])pli(’s  a

(;a[lssiaJl  stlloolllillp)  01) a pc)illl  1)~~- l)oi Ill I)asis Ivllcll  (lelcrIlliIlill:;  tll(? collti[luo~ls Iulili[losit,y
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f’unctioll:  ml additimlal  slIlootllillg  i s ncorporatccl ill tllc  e d g e  dctcc.timl  c!xprcssiol]  wllicll

d e p e n d s  011 tllc lIICN1  Gaussian error. ‘1’0 coIIIpcIlsatc for tl)is efrt:ct,  wc reduced tllc  cfl’cctivc

er ror  tcrlll ill ]’}quatioll Al l~y a fwtor of two W]ICI)  detcrnliIli  I!g t]le ‘]’]~~]]  positioI1 for t]lc

results prcscllted  ill this paper.
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Figure Captio]ls

J?ig. 1 - Comparison of V magnitudes of bright stars in Sextans  A. l’he  solid line in each

graph represents the zero -point level, except in the case of SC82 comparison, this line is

offset by +0.3 msg. The dashed lines represent the least--squares fits.

Fig. 2 – Comparison of 11 magnitudes of bright stars. In top figure, A87 and W87

magnitudes arc compared against the SC82 data. g’he botto]n  figure shows the difference

between W87 and A87 magnitudes as a function of W87.
*

Fig. 3- g’he difrw-ence  between W87 and SC82 IJ magnitudes as a function of Zl – V

color. The solid line represents the least–squares fit.

Fig. 4 - The ]–band  luminosity function of stars in Sextans  A. ‘1’he open histogram

shows all the stars found by  DAOPHO~’. Tile solid histogranl  ccnlsists  only of those with

photometry error less than 0.25 msg.

Fig. 5 -1 – (V – 1) color–magnitude diagram for 4486 stars ill Scxtans  A.

Fig. 6 – Same as l’igur-c 5 ex<ept  that 10 random ]}oints  am generated for each magnitude

(see text).

Fig. 7- I’1,-relation  for six Cepheid variables in Sextans  A in II, V, R and 1. ‘1’he

solid line in each figure r-cprcscmts the PI, r-elation for each wavc]eng;th  that minimizes the

dispersion. ])otted--]incs  above and below signify 3-0 errors in the l,MC calibration of the

PI, relations.

Fig. 8-- ~’he l~lt~lti-wavc:lellgtll  fit of reddm~ing  to }lV}tl apparen t  distaIlcc moduli f o r

%xtans  A. We obtain the true distance modulus of 25.85 msg.

Fig. 9 - A colltour  plot showing the chi-square  va]ues from fits ill dcterlnining  the true

distance lnodulus.  ‘1’I]c bold line represents the 10 tontour.
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Fig. 10-1 – (V -- 1) color-lnagnitude  diag;rarns  for the (a) nlaill  body of the %xtans  A,

within 2.4 arcmin from tl]c center, (b) halo which is defined as all arlnulus extending from

2.4 to 4.7 arcmin  and (c) field region, the relnainder  of the frame.

Fig. 11 – I-band  lulninosity  functions (top) and results after applying the edge-detection

filter for three  subregions of Sextans A. l’he  tip of tile red giant branch is detected at 1 =

22.79.



Table  1: Palomar COSMIC VI Photometry of
SC82 Bright  Star Sample in Sextans  A

No.—.———
3
4
lj

6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
22
23
24
25
26
27
29
30
31
32
33
34
35-—

v
‘20.024

18.761
19.396
20.095
18.931
19.963
19.554
19.821
19.990
18.783
19.339
19.395
17.525
20.290
19.272
20.017
19.706
20.006
20.125
20.345
19.938
20.240
19.961
20.324
19.253
19.592
19.637
19.458
19.507
19.916
18,243

.—.—

0:7
0.015
0.016
0.019
0.015
0.017
0.016
0.017
0.018
0.015
0.016
0.016
0.015
0.018
0.016
0.018
0.015
0.017
0.018
0.020
0.018
0.017
0.016
0.018
0.016
0.016
0.016
0.016
0.015
0.018
0.015

-—
1

19.827
18.527
19.189
20.141
18.579
19,863
18.077
19.768
19.865
18.511
19.003
19.191
17.149
18.785
19.165
18.375
19.829
20.126
18.778
20.344
19.712
20.267
19.929
18.782
18.884
19.285
1.9.704
19.160
19.197
19.715
17,342—.—.. -—

—-..———
(7 I——-. .

0.028
0.031
0.027
0.033
0.025
0.033
0.025
0.030
0.030
0.025
0.025
0.020
0.02’/
0.026
0.027
0.025
0.035
0.039
0.026
0.034
0.032
0.035
0.030
0.025
0.025
0.029
0.030
0.026
0.027
0.031
0.025

..—. —.——.— —.. —
No. V-—— ————

3(I 19.632
37 19.770
38 19.247
39 18.607
40 20.636
41 19.966
42 19.712
43 20.500
44 20.057
45 20.236
46 19.849
47 19.556
48 19.556
49 19.743
50 18.455
51 19.535
52 18.549
53 19.094
54 19.810
55 19.976
56 18.600
57 19.330
58 19,721
59 19.560
60 20.084
61 19.628
63 19.389
65 19.825
66 18,807
67 20.175
69 20.228—.———

—..———

—..
o%7--
0.016

0.016

0.015
0.023
0.017
0.017
0.019
0.017
0.018
0.016
oio17
0.016
0.018
0.016
0,020
0.016
0,015
0.018
0,016
0.016
0.016
0.017
0.016
0.018
0.020
0.016
0,017
0.015
0.018
0.019

1

19.546 0.:i8
18.257 0.025
19.114 0 .027
17.254 0.025
19.169 0.026
18.390 0.025
19.456 0.027
19.115 0.025
20.013 0.033
18.760 0,025
18.380 0.025
19,360 0.027
19.376 0.027
19.073 0.025
16.784 0.081
19.573 0.027
18.353 0.025
19.148 0.026
19.930 0.031
20.052 0.032
16.988 0.136
17.818 0.024
18.148 0,026
19.403 0.026
20.232 0.036
19.312 0.026
19.421 0.027
18.273 0.025
18.099 0.025
20.028 0.033
19.968 0,031



Table  2a Photometry Comparisons: Zero Point Differences

— -— ——— .—. . .. ——. _.———.. _
W87

—.- —.. . ——z
SC82 A87 1183—. .— .—— —

‘I%is Paper
— . . . . . . . .— —-—_

–0.009 --0.289 –0.108 40.002
W87 -0,274 –0,119 4-0.010,
SC82 +0.161  +-0.253
A87 +0.115—. .——. ———— _.. _. —.. —— .- —— -_——-—.

Table 2b: Photometry Comparisons: Standard I)cviations
.—.—.

W87 SC82 A87 1183——.. ——-—— _ ____ .._
This Paper 0.083 0.133 0.115 0.094
W87 0.140 0.105 0.113
SC82 0.160 0.168
A87 0.115——. .—— —— ._. _— _ ___ —__===-... ——-——.-— ——-—— -—–-— —,..=



Table 3: The Cepheids in Sextans A
.. —--- —. —.. — ..— —

Source/JD Cep~’= Period II OB V--” -”-u~- I
-——

—— .—
Palomar

——— .. ——— —.
V I 15.5522 I “ . ~ =:14- “-0.03 20.44 0~[0

2449809.7 V 3 21.2115 . . . . . . 20.40 0.02 19.60 0.03
V24 10.1791 .O. . . . 21.47 0.03 20.81 0.04
V25 18.5590 ,.. . . . 21.12 0.03 20.18 0.03
V28 25,4370 . . . . . . 21.02 0.03 19.98 0.04

CHIT ‘Ii 1 ‘“-” 15.552 j_–-;;  ~---- . ~1.7~ o.15 . . . . . .
—.——_

2445790.1 V 3 21.2115 21.77 0.13 20.94 0,12 “O . . .
V25 18.5590 2’2.39 0.14 22.02 0,18 . . . . . .
V28 25.4370 . . . . . . 20.57 0.11 . . . . . .

A87~
— —-.————

V 3
__— —— ._— _

21.2115 20.48 0.04 21.03 0.06 “ “ “ . . .
V24 10.1791 21.18 0.06 21.64 0.10 . . . . . .
V25 18,5590 21,36 O.(J7 22,15 (),13 . . . . . .
V28 25.4370 20.84 0.03 21.64 ().06 . . c . . .— .

HSM2 V 3
—.-. — . ..—

21.2115 21.88 0.14 20.96 0.10 20.69 0.09
V24 10.1791 21.41 0.07 21.16 0.12 21.25 0.14
V28 25.4370 22.02 0.17 21.26 0.05 20.90 0.08— . .

W87 3
———-—.

V25
-———— .— -—-.

18.5590 22.47 . . . 21.74 .’. . . . . . .
V28 25.4370 22.02 . . . 20.90 .. . . . . . .— . . —. —== .  . . — — _—

10bserved  during February 25-27, 1985. 201 Jserved in May 1981. 30bserved
on February 14, 1986.
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